OPINION
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Prof. Dr. Zheni Staykova Nikolova, DMSc

Regarding: A dissertation for the award of the educational and scientific degree “DOCTOR”
in the field of higher education: 7. ,,Healthcare and Sport*; professional field: 7.1. ,,Medicine®;
in the scientific specialty: ,,Hygiene® by Viktoria Georgieva Zaryabova

on the topic: ,,Study of the processes of risk perception of the impact of electromagnetic fields
on the population. Risk communication and management“, with scientific supervisor Prof.
Michel Israel, MD.

The topic of the dissertation is highly relevant, and the study demonstrates the processes of risk
perception of the impact of electromagnetic fields on the population, as well as its
communication and management. In addition, the work is valuable in that it applies a
methodology that makes it possible to establish the real facts about electromagnetic exposure,
with the aim of combating fake news or the unproven effects of electromagnetic impact.

The dissertation comprises 153 pages and has the customary structure, with a comprehensive
literature review, formulated aim and objectives, and well-described methods. The presented
results correspond to the stated aim and objectives. It is illustrated with 39 figures and 4 tables.
The bibliography includes 143 literature sources, of which 22 are in Cyrillic. There are 5
publications related to the dissertation, as well as 6 participations in scientific forums in
Bulgaria and abroad.

In recent years, the electromagnetic background of the Earth has been increasing ever more, as
aresult of artificial sources emitting into the environment. The reason for this is that a large part
of these new technologies use electromagnetic waves (EMW) as a carrier of information. This
mainly concerns the electromagnetic fields (EMF) emitted by mobile communication base
stations, which are the most common artificial emitters in populated areas and against which
there is the greatest concern among the population worldwide. All of this leads to the need for a
targeted policy in the area of risk communication and management related to the impact of
EMF on the population from artificial sources.

The main aim of the dissertation is to assess the perception of risk from the impact of
electromagnetic fields emitted by mobile communication base stations in our country relative
to the real exposure, and to create conditions for managing these perceptions through the
implementation of a national risk communication program.

To accomplish the aim, an approach recommended by the World Health Organization (WHO)
and applied in practice in European countries was used.

To accomplish the set aim, the doctoral candidate has defined 4 objectives:

» Collecting information on the population’s “concern” regarding the impact of EMF
from mobile communication base stations. Analysis of the causes.

*+ Developing information databases to provide adequate information for the population,
for the control authorities, and for the local administration, with the aim of improving
control and reducing fears among the population.



Assessment of the real risk from the impact of EMF on the basis of data from
measurements of EMF values, with the aim of determining the adequacy of the
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population’s “concern”.

Implementation of the national risk communication program developed by the author,
to change people’s attitudes regarding electromagnetic exposure from mobile
communication base stations.

In the dissertation, Viktoria Zaryabova used the following materials and methods:

Under Objective 1:

Informal evaluation methods: personal contacts; collecting information from key
figures — experts; contacts with focus groups and citizen forums; collecting information
on citizens’ complaints through other organizations, including through the Ombudsman
of the Republic of Bulgaria; collecting information through analysis of mail and
telephone lines.

The formal methods rely on already aggregated, scientifically grounded and
representative data: analysis of information through the survey method; statistical
methods of analysis.

Under Objective 2:

The means of collecting information are as follows:

Through documentation provided by mobile operators and other companies installing
stationary antennas in populated areas;

Through the collection of measurement data, as well as existing data in measurement
protocols of EMF values, carried out by teams from the NCPHA;

Through other administrations and institutions, the RHI (Regional Health Inspectorate),
the national databases of the Ministry of Health;

Through requests from citizens, sent via various channels.

Under Objective 3:

Results from the measurement and assessment of EMF values around mobile communication
base stations have been applied. The data from the measurements of electromagnetic exposure
were obtained within a scientific project of the Medical University — Pleven and the NCPHA in
the period 2014-2015, as well as from measurements made by a team of the NCPHA during
2018-2021.

Under Objective 4:

The main methodological documents applied in the present work are based on publications of
the WHO, as well as on the National Risk Communication Program developed in the period
1997-2001 under the National Environmental Health Action Plan:

Development of legislation;

Expansion of scientific research in the field of electromagnetic exposure and the human
being;



Uniting the efforts of all stakeholders toward safety for the population in the
introduction of new technologies; organizing expert councils, collegiums and other
scientific forums for joint work of specialists;

Application of specific forms of reporting on the program’s activities at national and
international level,

Development and application of methodological guidelines for the control of
electromagnetic exposure;

Training of specialists in the field of control.

The results present in detail the data on the 4 main objectives, with the corresponding materials
and methods indicated above. On this basis, 11 conclusions have been drawn, grouped into 3

groups:

I. Analysis of fears among the population from exposure to EMF from the new wireless
technologies

1. The concern of the population regarding electromagnetic exposure in populated areas

has been studied through the application of a wide range of methods, including
European models, and on this basis assessments have been made of the causes of this

concern.

The fears among the population are mainly related to lack of knowledge of the
technologies, health consequences, distrust in the state’s policy regarding the
introduction of emitting facilities, as well as fear of diseases directly or indirectly
related to the introduction of new and unfamiliar technologies.

It has been established that other causes of the population’s concern, unrelated to health
consequences, are also frequently encountered — namely financial and economic ones,
related to personal benefits or harms, the receipt of dividends and rents.

The analysis of the survey conducted among 277 young people shows that the
perception of the impact of electromagnetic fields is not evenly distributed among the
different sources of EMF in populated areas. For example, mobile phones are perceived
as a stronger source than wireless DECT phones, while base stations do not stand out in
a statistically significant way compared to the rest. This pattern testifies to a dominant
role of the subjective proximity of the source and its personal use in the construction of
risk. The perception does not strictly follow the technical logic of emission, but rather
the psychological logic of everyday experience.

IL Risk assessment, risk communication and risk management

1. It has been established that the measured EMF values in populated areas are within the

maximum permissible levels under national legislation (below 10% of the MPL) and
many times below those recommended by the EC (below 0.2% of the reference values),
which indicates that the population’s fears are not based on electromagnetic exposures
with levels leading to health consequences.

A National Risk Communication Program has been applied, which has led to a
reduction of the tension among the population related to the construction of emitting
facilities in populated areas.



3. The analysis of the complaints shows that their number increases mainly during the

introduction of new technological standards, for example 5G, as well as during
unprofessional media appearances and the activities of activist groups.

It has been established that in our country the EU requirement is not observed, namely
that the opinion of the public in the regions should be respected when installing mobile
communication base stations.

Legislation for protection from EMF has been developed, in accordance with the
contemporary requirements of European norms and standards and containing original
approaches based on the differing exposure of the population over time and by region.

IT1. Creation of a centralized information system for the sources of EMF and for
electromagnetic exposure in populated areas

1. The developed information system for the sources of EMF in populated areas is a basis

for collecting information at national level, both for the control specialists and for
citizens with an interest in the electromagnetic exposure in particular areas of the
country.

Through'the activities carried out and the applied methods and approaches based on the
National Risk Communication Program, all stakeholders in the process of protecting the
population from electromagnetic exposure have been covered. This has led to an
improvement of control by the bodies of the Ministry of Health.

Three recommendations have also been made, in the areas of:

The population’s fears from the impact of EMF from wireless technologies;

Information for the population;

Management of the risk from the impact of EMF.

The dissertation has nine contributions of a scientific-theoretical and scientific-applied
character:

Scientific contributions

For the first time in our country, an analysis has been made of the fears among the
population regarding electromagnetic exposure in populated areas, which largely
reveals the causes of this concern and the fact that in many cases these fears are not
directly related to electromagnetic impact.

Cases of “hypersensitivity” to EMF among the population have been studied (also for
the first time in our country), confirming the opinion of other researchers that this
phenomenon is not directly related to electromagnetic impact.

A survey has been conducted among a large number of university students and upper-
grade pupils, analyzing the “risk perception” index, which comprises 10 different
scenarios of exposure to electromagnetic fields, as well as the level of anxiety. The
statistical analysis shows that the dominant role in the construction of risk is played by
the subjective proximity of the source to the human body and its personal use, rather
than by its technical characteristics such as power, emission frequency and others.

The dynamics of fears among the population regarding electromagnetic exposure has
been studied, establishing the causes of their temporary increase during certain



processes and phenomena in society — elections, the introduction of new technologies,
the impact of activist groups and others.

Scientific-applied contributions

*  On the basis of a large array of measurement data, it has been established that EMF in
populated areas are within the maximum permissible levels (below 10%) under national
legislation and many times below those recommended by the EC (below 0.2%), which
indicates that the population’s fears are not based on the real electromagnetic exposure.

» An information system for sources of EMF has been developed (for the first time in our
country), for specialists and the population, containing the sources of EMF in populated
areas, measurement data, expert assessments, and a database of the complaints received
from citizens and institutions.

» Legislation for protection from EMF has been developed (with the participation of the
doctoral candidate), in accordance with the contemporary requirements of Furopean
norms and standards, and has been proposed for introduction in the country.

* A national policy for risk management has been introduced, involving all stakeholders
in the process of introducing and applying wireless technologies in the country, and
supporting the activity of the Ministry of Health in the field of control.

* A National Risk Communication Program has been applied (an original contribution) in
the country, which has led to a reduction of the fears among the population regarding the
impact of EMF emitted by the new wireless technologies.

The author’s abstract is presented on 60 standard pages and is illustrated with 33 figures and 3
tables. In connection with the dissertation there are 5 publications, of which 3 in Bulgaria and 2
abroad, as well as 6 participations in scientific forums, with publications at international and
national level respectively.

The dissertation is highly significant not only as a topic, but also in the applied methodology,
the presented results, the good statistical processing of the data showing the reliability of the
results, as well as the important contributions of a scientific-theoretical and scientific-applied
character.

In conclusion, my assessment of the presented dissertation on the topic ,,Study of the processes
of risk perception of the impact of electromagnetic fields on the population. Risk
communication and management” is positive. I consider that Viktoria Zaryabova demonstrates
in-depth and broad theoretical knowledge and the ability to conduct and present scientific
research of a scientific-applied character independently.

The dissertation is relevant and unique, with important scientific and scientific-applied
contributions, and meets the requirements for achieved scientific and scientific-applied results
provided for in the ZRASRB (Law on the Development of the Academic Staff in the Republic
of Bulgaria) and in the Regulations on the conditions and procedure for acquiring scientific
degrees and holding academic positions at the NCPHA.

I propose to the esteemed members of the Scientific Jury to take a decision to award the
educational and scientific degree “Doctor” to Viktoria Georgieva Zaryabova in the scientific
specialty “Hygiene”.
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